Phosphorylation of glutamate receptor interacting protein 1 regulates surface expression of glutamate receptors.
The number of synaptic alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA)-type glutamate receptors (AMPARs) controls the strength of excitatory transmission. AMPARs cycle between internal endosomal compartments and the plasma membrane. Interactions between the AMPAR subunit GluR2, glutamate receptor interacting protein 1 (GRIP1), and the endosomal protein NEEP21 are essential for correct GluR2 recycling. Here we show that an about 85-kDa protein kinase phosphorylates GRIP1 on serine 917. This kinase is present in NEEP21 immunocomplexes and is activated in okadaic acid-treated neurons. Pulldown assays and atomic force microscopy indicate that phosphorylated GRIP shows reduced binding to NEEP21. AMPA or N-methyl-D-aspartate stimulation of hippocampal neurons induces delayed phosphorylation of the same serine 917. A wild type carboxy-terminal GRIP1 fragment expressed in hippocampal neurons interferes with GluR2 surface expression. On the contrary, a S917D mutant fragment does not interfere with GluR2 surface expression. Likewise, coexpression of GluR2 together with full-length wild type GRIP1 enhances GluR2 surface expression in fibroblasts, whereas full-length GRIP1-S917D had no effect. This indicates that this serine residue is implicated in AMPAR cycling. Our results identify an important regulatory mechanism in the trafficking of AMPAR subunits between internal compartments and the plasma membrane.